Background: Breakfast is considered the most important meal of the day, yet many people skip breakfast. Studies indicate that school age children who regularly skip breakfast are not likely to concentrate in class, thus affecting school performance. This study determined the breakfast habits and nutrient contributions of the breakfast meal to the days' nutrient intake. Design: A cross sectional study was conducted among school children (n=359) between the ages of 6-19 years in Manya Krobo in the Eastern Region of Ghana. Questionnaires were used to collect information on background characteristics and breakfast consumption habits. The 24-hour dietary recall method was used to obtain information on the children's food intake. T-test was used to compare differences between means of variables of breakfast consumers and skippers. Results: About 85.5% of the children had breakfast on the day of interview. More boys (87.8%) consumed breakfast compared to the girls (83.1%). For those who skipped breakfast, lack of food at home or lack of no money (36.5%) was the main reason. Breakfast consumers had significantly higher energy and nutrient intakes than those who skipped breakfast (energy 2259 verses 1360 kcal, p-0.039; vitamin A 1534 verses 662 ug/RE, p=0.001; iron 22.9 verses 13.9 mg, p=0.017, zinc 9.9 verses 5.6 mg, p=0.034). The breakfast meal contributed between 32-41% of the day's energy intake, and between 30-47% of micronutrient intake. Conclusion: Encouraging breakfast consumption among school children is a way to ensure that they meet their daily nutrient and energy intakes.
INTRODUCTION
Breakfast is the first meal of the day and is typically taken no later than mid-morning. It is frequently branded as the most important meal of the day, owing to a number of benefits including prevention of overweight, obesity and reduction in risk of cardiovascular diseases. 1 Skipping breakfast is a common practice by people around the world. The 1999-2006 National Health and Nutrition Survey of the United States reported that between 20% and 30% of children and adolescents skipped breakfast frequently. 2 In India, the proportion of children skipping breakfast regularly was even higher (over 50%). 3 Breakfast is important in meeting the day's nutritional needs. Children who consume breakfast are likely to meet their energy and overall nutrient requirement compared to those who do not have breakfast. 4, 5, 6, 7, 8 In India, children between 10 and 15 years who consumed breakfast met about one quarter to one third of their daily energy and protein intakes from the breakfast meal. 3 Breakfast consumption also contributes to increase intakes of other nutrients. In a longitudinal study among girls 9-19 years, in which energy intake was adjusted for, breakfast cereal consumption was related to increased consumption of fibre, calcium, iron, folic acid, vitamin C, and zinc, and a decrease in fat and cholesterol intake. 9 Breakfast skippers in most cases are unable to compensate for the nutrients lost during the rest of the day. 4 Breakfast meals contribute to improving cognition among school age children. 10, 11 The amount of time between the consumption of the last meal of the day and breakfast the next morning is generally longer compared to the time interval between other meals such as breakfast and lunch or lunch and dinner. 11 The long-time interval results in metabolic changes that interfere with cognitive function and school performance. 10 Among American children, 9-11 years old, those who took breakfast had higher mental arithmetic task performance, showed better creative thinking and improvement on performance of tasks involving processing of complex visual display. 11, 12, 13 Other studies report improvements in tasks regarding memory function with the intake of breakfast.
Studies on breakfast habits among Ghanaian children are lacking. The objective of this study was to determine the breakfast habits of Ghanaian school children and to determine the contribution of the breakfast meal to the total energy and nutrient intake for the day.
METHODS
Subjects and study area A cross-sectional design was used for this study. Primary school children (n=359) were selected from 10 public schools in the Upper and Lower Manya-Krobo Districts of the Eastern Region of Ghana. The schools were selected based on ease of access to the communities in which they are located.
The main economic activities in the district are farming, fishing and trading. In each school, children in classes one to six were eligible to participate. In each class a list of the children in the register was obtained and was stratified based on sex. Every third child on the list was selected. Permission to carry out the study in the schools was sought and obtained from the Ghana Education Service-School Health Education Program (SHEP).
Ethical clearance was obtained from the Institutional Review Board of Noguchi Memorial Institute for Medical Research of the University of Ghana, Legon. The Head of each school granted permission for the children's participation in the study. To be eligible, the child must be present on the day of interview and must be in a primary class (classes 1 to 6).
Data Collection
Breakfast Habits A structured questionnaire was used to collect information on the breakfast habits of all the children. Specifically, they were asked whether they had consumed breakfast on the day of interview, the time of consumption, the number of times they consumed breakfast in the past one-week; if breakfast was skipped and the reasons for skipping was sought.
Dietary Intake
Dietary intake information was collected only on children in upper primary (class 4-6; n=181) because they can better recall foods eaten the previous day then the younger children. Using the 24 hour recall method, the children were asked to recall foods they had consumed over the past 24-hours. To aid in the recall and estimation of quantities of food eaten, household measures (such as cups, ladles, spoons,) and food models were used. The estimated quantities of food were weighed and converted into energy and nutrients using Food Composition Tables based on Ghanaian foods. 15 
Data analysis
Data were analysed using SPSS version 11.5. Student's t-tests were used to compare the mean nutrient intakes of children who consumed breakfast and those who skipped on the day of interview. Critical value for statistical significance was set at p<0.05.
RESULTS
The background characteristics of the children are shown on Table 1 . Of the 359 children 53.2% lived with their biological parents. The main occupation of the fathers/male guardians was farming (44.6%). Most of the children (95.0%) lived in the same household with their siblings. The results of the breakfast habits of the school children are presented in Table 2 . A total of 307 (85.5%) children had breakfast on the day of interview. Most of them (87.6%) had their breakfast at home. About 97 of the children liked the breakfast served to them. Of those who did not have breakfast (14.5%), various reasons were given, the main reason being the lack of money or food for breakfast at home. Some of the children (3.6%) did not have any breakfast throughout the past one week.
Based on whether breakfast was consumed or not on the day of interview, the energy and nutrient intakes of the two groups of children (breakfast-consumers verses non-consumers) were compared (Table 3) . Generally those who had breakfast on the day of interview had significantly higher intakes of energy, and most nutrients, (except for protein, riboflavin and calcium) compared to those who did not have breakfast.
Breakfast meals were mainly cereal based foods which included banku (dumpling from fermented maize dough) which was normally consumed with pepper and fish, akasa or koko (porridge from fermented maize dough), hausa koko (porridge from fermented millet dough), rice and sometimes beverage from cocoa powder. The porridges were sweetened with sugar and were usually eaten with white bread (Table 4) . The contribution of breakfast to the total daily energy and nutrient intake was determined ( Table 5 ). The age categorizations used in Table 5 were based on age groupings used on Dietary Reference Intake recommendations (Estimated Average Requirements) 16 for children.
The breakfast meal contributed to between 32% and 41.3% of the total daily energy and between 23.4% and 55.7% of the other nutrients. The percent contribution of breakfast meal to vitamin A intake ranged between 31.7%-55.7% (i.e. 361-846 ug RE). Breakfast meal contributed between 35.5-51.5% of iron and 35.1-45.6% of zinc intakes for all age categories (Table 5) . 
DISCUSSION
This study shows that the breakfast meal contributes significantly to the total energy and nutrient intakes of Ghanaian school children. Majority (72.7%) of the children in the study consume breakfast regularly. In the USA between 69-80% of children were reported to have breakfast. 2 Another study among children in Netherlands reported a prevalence of 95% breakfast consumption. 17 A review of studies on breakfast habits reported that breakfast skipping among children was between 10-30% for European children. American children were the worst breakfast skippers. 18 Consistent with other studies 5, 19 , more Ghanaian girls (16.9%) than boys (12.2%) in our study skipped breakfast.
The probable explanation is that girls especially adolescents are more concerned about their weight and therefore more likely to skip their breakfast with the intention of keeping their weight under control. However, some studies have shown that skipping breakfast may not result in weight loss. 20, 21 The reasons being that skipping breakfast resulted in poor eating habits such as inappropriate snacking on high fat and high sugary foods which could lead to excess energy consumption and subsequently being overweight.
As was expected, more of the children had their breakfast at home (87.6%) than at school or on the way to school (12.4%). Children are more likely to eat street foods if they are not fed at home. However, among those who skipped breakfast, lack of time (15.4%) on the part of parents and children was one of the reasons children not having breakfast. Similar reasons were reported by other studies. 22, 23 Among Spanish children, 95% reported having breakfast at home, indicating an effort on the part of parents to ensure that their children took breakfast.
In our study, children who skipped breakfast did so because there was no food or money at home. Other studies have attributed low socioeconomic status and poor education of parents as some reasons why children skip breakfast. 15, 24 It should also be noted that this study was carried out between February and March which is considered a lean season in the study area. Since lean seasons are usually characterized by very high prices in food commodities, it is likely this would affect the quantity and the nutritional quality of foods consumed by the children and not necessarily the frequency of consumption. This may explain the high frequency of consuming breakfast among the children even in the lean season. Notwithstanding, the number of children consuming breakfast in the mornings is comparable to other studies elsewhere. 2 In this study, without breakfast, many of the children would not have met their daily nutrient requirements, due to the difficulty to compensate for energy and nutrients lost in the morning when conscious effort is not made to replace nutrients lost. 24 Some studies also found that breakfast consumers had significantly higher intakes of micronutrients like vitamin A, thiamine, vitamin C, iron, calcium and zinc. 8, 25, 26 Among our Ghanaian children breakfast meals did not contribute significantly to calcium intake. This is not surprising as milk and milk products are rarely con- sumed as part of the breakfast meal in the rural setting in Ghana. The relatively high cost of milk and milk products in Ghana discourage consumption, even among young children.
In conclusion, consumption of breakfast is a common practice among the Ghanaian schoolchildren studied. Children who had breakfast generally had significantly higher nutrient intakes than children who did not. Encouraging breakfast consumption among school children is a way to ensure that they meet their daily nutrient and energy intakes. Parents and Caregivers should be educated on the benefits of breakfast for children.
This should include what makes a nutritious breakfast to ensure that the children are not only fed breakfast but also one that enhances their nutritional status.
